Induction of parkin expression in the presence of oxidative stress.
Parkinson's disease (PD) is one of the most common neurodegenerative disorders. Gene mutations have been found in rare familial forms of PD, with mutations in parkin being the most common cause. Oxidative stresses have also been implicated as an important contributing factor in the pathogenesis of PD. Currently, there is accumulating evidence that parkin may play a role in maintaining mitochondrial function and preventing oxidative stress. We demonstrated here that parkin is up-regulated when SH-SY5Y dopaminergic neuroblastoma cells are exposed to the oxidant dopamine. The up-regulation of parkin appeared to be due to transcriptional activation as luciferase assays confirmed that specific parkin promoter constructs could confer enhanced transcriptional activation in response to dopamine. Moreover, this effect was also seen when SH-SY5Y cells were subjected to another oxidative stress, 1-methyl-4-phenylpyridinium. In parallel with these studies, we also observed similar transcriptional activation of the parkin coregulated gene by oxidative stress. This is the first demonstration that parkin expression is up-regulated by oxidative stresses and may suggest that this might be a general neuroprotective response of parkin to oxidative stresses.